Abstract-consider the delay difference equation . ,
INTRODUCTION
Fkently, there has been an increasing interest in the study of the oscillatory behavior of the solutions of the delay difference equation Ax, + p,x,+r = 0, 12 = 0, l(2, . . * , (1) where (p,.,} is a real sequence, T is a positive integer, and A 2, = zn+r -x,,. See, for example, [l-5] .
As in [l] , equation (1) can be a discrete analogue of the differential equation z'(t) f p(t)z(t -0) = 0,
where CT > 0 is a constant. Equation (2) is a differential equation with a constant delay cr. In the applications [6] , one sometimes considers delay differential equations with a variable delay of the form x'(t) + P(t)% (c(t)) = 0, (3) where CT E C(R+,R+), a(t) < t, and lim tdoo o(t) = co. The oscillation of solutions of (3) has been investigated systematically in [7, 8] .
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In this note, we consider 8 difference equations with 8 variable delay of the form hold:
(i) 7 : N --) Z is nondecreasing, (ii) 7(n) < n for n E W, (iii) limn-,oo r(n) = co, and (iv) there exists 8 monotone sequence (7th) such that r(nk) = nk-1, k = 1,2,. . . , limk,, nk = 00, 0 5 nQ < n1 < em' < nk < ---.
For example, we see that r(n) = n -7, where T is a positive integer, and r(n) = [n/2], where I.1 denotes the greatest integer m 5 n/2, satisfy condition (H). Clearly, the assumption (H) is similar to the corresponding assumptions for equation (3) . Therefore, (4) includes difference equations with unbounded delay. To the best of our knowledge, there are no known oscillation criteria to cover difference equations with unbounded delay.
By a solution of (4), we mean 8 sequence (x,} which is defined for n 2 r(O) and which satisfies (4) for n 2 0. A solution {xn} of equation (4) is said to be oscillatory if the terms xn of the solution are neither eventually all positive nor eventually all negative. Otherwise, the solution is called nonoscillatory.
In this paper, we present some sufficient conditions under which all solutions of (4) oscillate.
For the sake of convenience, we introduce the following notations, Let
To(n) = 12, P(n) = 7(7"-l(n)),
and where nk-1 = r(nk).
n-l qk = mh c
Pi ] nk-1 5 n I nk, k E N ,
(O,oo), 8nd f(X) + I/ e 8s x -+ 00, we can easily prove that and hence, ok < l/e.
LEMMAS
To obtain our main results, we need the following lemmas. Hence, for T(R) 5 n 5 ii, by using the well-known inequality metric mean, we obtain between the arithmetic and gee- The proof is complete. 
MAIN RESULTS

THEOREM 1. Assume that (H) holds
i=l Then every solution of (4) is os&?latory.
PROOF. Suppose to the contrary, that {xn} is an eventually positive solution of (4) with xn > 0 for n 1 T3(nk) and p,, 2 0 for n > r2(nk), where k 2 3. It is easy to see that Lemma 2 is applicable. Define a sequence {Ni} by
Noting that nk+i-1 = r(n&+i) and the definition of q&+i, by (11) (set N = Ni and M = Ni-i), we obtain
Ni 1
i.e., Ni is nondecreasing. By Lemma 1, of (ll), (14), and (9), we have 
since (18) implies (17).
For the case limn&n -r(n)) = 00, we can derive the following explicit oscillation criterion from Theorem 1. COROLLARY 2. Assume that (H) holds, p, >_ 0, lim,,,(n -r(n)) = 00, and
Then every solution of (4) is oscillatory. 
where p, = l/(n + l), [n/2] denotes the greatest integer m 5 n/2, n = O,l,. . . . To the best of our knowledge, there is no known oscillation criterion to apply to (23). We see that, if n = 2k, then On the other hand, Cy_,(,, pi > B = 1/2e and limsup,,, ~~.Y~,, Pill -1/16e2. Therefore, all assumptions of Theorem 2 are satisfied. By Theorem 2, every solution of (24) oscillates.
